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L4

INTRODUCTION

This document presents the official Apollo command module/service
module measurement requirements for Spacecraft 017 and 020, as of
19 September 1966. The changes incorporated into the requirement list are
the result of NAA/NASA specification change notifications (SCN's) and NAA
MCR's., The requirements included are to be implemented by Apollo
Engineering. The illustrations used are not scaled drawings and are not
to be construed as final configurations. They are intended for quick reference
to aid in visualizing the various subsystems capabilities.

Measurement requirements for other Apollo Block I vehicles are
available in the following documents:

Document Description

SID 63-508 Spacecraft 008

SID 63-509 Spacecraft 009

SID 63-511 Spacecraft 011

SID 63-512 Spacecraft 012 and 014

SID 63-580 SLA-7 (Boilerplate 30)

SID 65-1641 Block I Measurement Requirement
Specification

This measurement requirement document is not suitable for general ‘
distribution or referencing. It may be referenced only in other working
documents by participating organizations.

vii
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|.  REQUIREMENTS DISCUSSION

MISSION OBJECTIVES

The basic spacecraft objectives for Missions AS-501A (SC 017) and
AS-502A (SC 020) which influence this measurement requirements document
are presented below. The list is included here as a convenience and is to be
used for information only. Official test objectives are contained in
SID 65-306-1, Vehicle Plan for Spacecraft 017, Section I, Vehicle Test Plan.

PRIMARY OBJECTIVES

The primary objectives are as follows:

P1.

p2.

P3.

P4.

Demonstrate the structural and thermal integrity and compatibility
of the launch vehicle and spacecraft. Confirm launch loads and
dynamic characteristics.

Demonstrate normal separation of the LES and BPC from the CSM.

Verify operation of the following spacecraft subsystems: CM heat
shield (adequacy of Block II design for entry at lunar return
conditions), SPS (no-ullage start) and selected subsystems.

Evaluate the performance of the space vehicle EDS in the open
loop configuration (AS-501A) and in the closed loop configuration
(AS-502A). '

SECONDARY OBJECTIVES

The secondary objectives are these:

S1.

S3.

Obtain data on the radiation environment inside the CM (NASA
responsibility).

Demonstrate the satisfactory operation of the CSM communication
subsystem, using the Block II type VHF omnidirectional antennas.

Demonstrate satisfactory CSM subsystem performance in the

space environment, before and after separation from the S-IVB
and during entry.
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SUBSYSTEMS MEASUREMENTS DISCUSSION

The measurements list for each subsystem is discussed briefly in
the following paragraphs and the illustrations referenced appear in Section II
of this document.

STRUCTURES

There are 284 measurements for this subsystem and of these, 211
are implemented for the certification of the heat shield. The remaining
measurements are used to demonstrate structural integrity. Figures 2-5
through 2-21 illustrates the measurement points.

Flight measurements of the electrical power subsystem include battery
voltages, main bus voltages, inverter temperature, a-c bus voltages and
phase relationships, and parameters necessary for determining fuel cell
operation status.

MASTER EVENTS AND EARTH LANDING SEQUENCE CONTROLLERS

The measurements consist of the standard operational and prelaunch
checkout parameters of sequence control of relay operations.

ENVIRONMENTAL CONTROL

Measurements taken on the environmental control subsystem are
concerned with the cryogenic storage tank quantities, pressures, and
temperatures. The coldplate circuit is also implemented with temperature
and pressure transducers as flight qualification measurements.

GUIDANCE AND NAVIGATION

The measurement for guidance and control are obtained from
Massachusetts Institute of Technology through NASA MSC. Measurement
points are shown in Figures 2-26 and 2-27.

STABILIZATION AND CONTROL

The measurement list represents the measurement points provided by
the subcontractor for monitoring subsystem operation.

—
1
w
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CREW EQUIPMENT

There will be no crew equipment on board because Spacecraft 017 and
020 are unmanned vehicles.

FLIGHT TECHNOLOGY

A Government-furnished dosimeter will be on board Spacecraft 020.
Three measurements (CK1051K, CK1052K, and CK1053T) on the radiation
measuring unit will be telemetered utilizing the pulse code modulator.

SERVICE PROPULSION

Data including helium, fuel, and oxidizer status, and engine valve/
chamber pressure and temperature are taken before launch and during flight.
Additional flight qualification temperature measurements on the gimbal
actuator cases, oxidizer and fuel heat exchanger helium inlet and outlet, and
engine nozzle are used for post flight analysis of the thermal behavior of the
service propulsion subsystem.

REACTION CONTROL

The measurements of pressures and temperatures will provide infor-
mation on the pre-pressurized reaction control subsystem status. Flight
qualification temperature measurements on the command and service module
reaction control subsystem engine injector head and engine walls will allow
some thermal analysis on the engine performance.

COMMUNICATIONS AND INSTRUMENTATION

The measurement points for the communication and instrumentation
subsystem are shown in Figures 2-37 through 2-48.

LAUNCH VEHICLE EMERGENCY DETECTION

The launch vehicle emergency detection subsystem measurements
provide data on booster operation. Operational data on the NASA emergency
detection subsystem are telemetered from the Apollo pulse code modulator.
Figure 2-49 shows the measurement points.

1-4
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MEASUREMENT CLASSIFICATIONS

All Apollo spacecraft measurements are divided into two classifica-
tions: operational and flight qualification. The two classifications are in
turn subdivided into four categories as outlined below and in Table 1-1.

OPERATIONAL MEASUREMENTS
Operational measurements are defined as those measurements which
will remain fixed for a block of vehicles fulfilling a similar type of mission.

They comprise the first three categories as follows:

In-Flight Management of the Spacecraft (Category I)

These measurements must be presented to the astronaut on a real-
time basis (display). They measure the status of vital consumable items,
provide essential spacecraft performance information, indicate proper
sequencing of critical operations, provide information essential for safety
of the crew, etc.

Mission Evaluation and System Performance (Category II)

These measurements are required for ground monitoring of spacecraft
performance for flight operations purposes. They are either displayed at
the MSFN stations or are capable of being displayed in real time on command.
The measurements may be used as an aid in the spacecraft management from
the ground by use of voice or command links.

Preflight Checkout of the Spacecraft (Category III)

These measurements are required for chcckout of the spacecraft to
ensure proper system operation and flight readiness.

EASUREMENTS (CAYTEGORY 1V)

£,

Flight qualification measurements comprise the fourth category and
are defined as those measurements which will vary from flight to flight,
depending upon mission objectives and state of development of the hardware.
These measurements are required for satisfaction of test objectives relating
to qualification and verification of engineering design and analysis of the
spacecraft and its subsystems. The data obtained from these measurements
will be used for postflight evaluation and analysis only.

1-5
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Table 1-1. Apollo Spacecraft Measurement Classifications

Class Category Primary Usage

FIXED REQUIREMENTS

I Spacecraft management
I Spacecraft performance
Operational mission evaluation
I1I Preflight ground checkout

VARIABLE REQUIREMENTS

Flight qualification v System qualification and
verification of analysis

SID ©3-517
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[l.  MEASUREMENT SCHEMATICS

Command module structure is illustrated in Figures 2-1 through 2-4.
Measurement locations are shown in Figures 2-5 through 2-49,
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FORWARD
HATCH ASSEMBLY

RENDEZVOUS WINDOW
INSTALLATION

HATCH WINDOW
INSTALLATION
SIDE WINDOW
INSTALLATION CREW ACCESS
HATCH ASSEMBLY

Figure 2 -2, Command Module Pressure Hull
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ACCESS CYLINDER ASSEMBLY

INNER SHELL ASSEMBLY,
Xc 41.0 TO Xc 113.6

INNER SHELL ASSEMBLY,
X, 41.0 TO X, 82.75
LOWER LET

SUPPORT

LONGERON

CREW ACCESS
HATCH FRAME

AFT SIDE
" WALL
AFT BULKHEAD, UPPER LET INNER
INNER FACE AFT BULKHEAD SUPPORT SHELL
SHEET ASSEMBLY RING LONGERON ASSEMBLY
Figure 2-3.

Command Module Inner Structure (Longeron Arrangement)

2-4
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[11.  REQUIREMENT SUMMARY

FLIGHT MEASUREMENTS

The flight measurement summary for Spacecraft 017/020 is presentedin
Table 3-1. All operational and flight qualification measurements telemetered
or displayed during the flight are included. The following columns are used
in this table:

1. Subsystem. The spacecraft subsystem for which the measurement
totals are presented.

2. Operational Measurements

a. PCM. The number of analog, event, and digital PCM operational
measurements

b. Display. The number of display measurements:

c. Total. The total number of operational flight measurements
telemetered or displayed during flight

3. Flight Qualification Measurements

a. PCM. The number of flight qualification measurements
loaded on PCM as analog or event functions

b. Tape Recorder. The number of flight qualification measure-
ments loaded on either the operational or flight qualification
tape recorder

al. The total nuimber of flight qualification measurements

~
A

4. Subsystem total. The number of flight measurements for each
subsystem.
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COMMAND AND SERVICE MODULE MEASUREMENT
REQUIREMENTS SUMMARY

Table 3-2 contains the CSM total measurement requirements summary.
The class codes are defined in the Measurement List Coding Guide and
Nomenclature, also in this section.
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MINIMUM DATA MODE

Analog measurements for the minimum data mode (PCM+) are
summarized in Table 3-3. The maximum capability for analog minimum
data mode is 100 high-level measurements at one sample per second and
10 low-level measurements at one sample per second. All digital and event
measurements taken on minimum data mode are sampled at one sample per

NN NT

second. Measurement CGO00IV, which is normally sampled at 50 samples

per second, is sampled on minimum data mode at 10 samples per second.

Table 3-3. Minimum Data Mode Summary (High Level)

One Sample Ten Samples
Subsystem per Second per Second* Total

Structures 0 0 0
Electrical power 14 9 23
Environmental control 20 1 21
Guidance and navigation 6 0 6
Stabilization and control 0 11 11
Service propulsion 0 3 3
Reaction control 6 8 14
Communications 0 9 9

Total 46 41 87

*Tan samples per second when on high bit rate
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GROUND SUPPORT EQUIPMENT AND
CHECKOUT MEASUREMENTS

The ground support equipment (GSE) and system checkout measure-
ments are summarized in Table 3-4. All measurements available for
testing or checkout are included. The following columns are used in this
table:

! 1. Subsystem. The spacecraft subsystem for which the measurement
totals are presented

2. Measurement Pointsl

a. Access. The number of access points available on the
spacecraft

b. Test. The number of test points available on the spacecraft

. c. Umbilical. The number of measurements available to GSE
at the spacecraft umbilicals

! d. ACE. The number of measurements for which ACE must
provide signal conditioning (not including umbilical or PCM
| points that must also be monitored by ACE)

! 3. Subsystem Total. The number of GSE and subsystem checkout
measurements on the spacecraft

! ‘ 1See Measurement List Coding Guide and Nomenclature section for definition of measurement points.
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MEASUREMENT LIST CODING GUIDE AND NOMENCLATURE

The following is a description of the nomenclature and coding used by
NAA for Apollo measurement requirements listing,

MEASUREMENT IDENTIFICATION (MEAS ID)

The measurement identification used on NAA prints, ref

s
and measurement lists consists of seven characters: two letters followe
four numbers and one letter.

o
o
<

The first letter (module code) designates the measurement location by

Adapter

Booster

Comand module
Launch escape tower
Service module

QW e

The second letter (functional system code) denotes the subsystem within
which the measurement originates.

Structures

Electrical power

Master events sequence controller
Earth landing sequence controller
Environmental control

Guidance and navigation
Stabilization and control

Crew equipment

Flight technology

Service propulsion

Reaction control

Launch vehicle emergency detection
Communications and instrumentation

HYmgR<9S T QHEOQ>

Characters three through six are numbers assigned sequentially or
grouped for clarity within each system. The seventh character, a letter,
denotes measurement classification as follows:
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A Acceleration N Camera

B Phase P Pressure

C Current Q Quantity

D Vibration R Rate

E Power S Strain

F Frequency T Temperature
G Force V Voltage

H ©Position/Attitude W Time

J Biomedical X Discrete event
K Radiation Y Acoustical

L Velocity Z pH (acidity)
M Mass

The following sketch shows an example of a measurement number.

DISCRETE NUMBER

FUNCTIONAL SYSTEM CODE MEASUREMENT CLASSIFICATION
(STRUCTURES) (STRAIN)
MODULE CODE

MEASUREMENT DESCRIPTION

The measurement description is a brief, definitive title given to each
measurement., Standard abbreviations are used, where applicable, to limit
maximum length to 32 characters, including spaces. An abbreviation list
is located in Appendix A.

ACCESSIBILITY
The accessibility heading contains columns which indicate locations
or modes whereby measurements may be made available, e. g., TM/TR,

displays, or GSE.

Telemetry/ Tape Recorder (TM/TR)

This column indicates measurements which are telemetered and/or
recorded by mecans of on-board operational and flight qualification tape
recorders. The codes used in this column are as follows:

Pulsc¢ Code Modulation (PCM)

Pulse code modulation is a method of sampling and coding information
and of transmitting it as a composite serial signal. The use of the code

3-10
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PCM in the TM/ TR column refers to analog measurements coded into
eight-bit words for telemetry.

Minimum Data Mode (PCM+)

Flight critical measurements are coded with a PCM+. They will be
monitored during the minimum data mode of operation,

Pulse Code Modulation Events (PCME)

The pulse code modulation events method is the same as the pulse code
modulation method, except that it uses special techniques to monitor events

(e.g., on-off and open-close). Only one bit is used.

gl

Pulse Code Modulation Digital (PCMD)

Pulse code modulation digital is used for very special types of mon-
itoring requiring extra high accuracy, for grouping associated functions
(events), and for monitoring signals already in the digital form.

Flight Qualification (FQ)

Flight qualification refers to those measurements required in the
flight program to qualify the spacecraft and its subsystems, after
which they may no longer be needed. They are not a part of the standard
spacecraft design configuration, These measurements may be recorded on
board for post-flight evaluation and analysis.

Displays (DISP)

These are measurements displayed for the astronauts. Coding desig-
nations include M for meter, L for on-off light, S for selectable (single
meter or light to monitor more than one function), TB for talkback flag, SM
for selectable meter, STB for selectable talkback, and X for a not-vet-
defined display. An asterisk (%) beside a display designation indicates that
the function is also presented on the master caution and warning display
panel. (Spacecraft 017 and 020 do not contain the caution and warning unit, )

Ground Support Eguipment (GSE)

The ground support equipment codes appearing in this document
(Figure 3-1) are described as follows:
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TRANSDUCER
TEST POINT
(EXTERNAL) TRANSDUCER
CM
TRANSDUCER TEST POINT(EXTERNAL)
TEST POINT
(INTERNAL)
ACCESS POINT
TRANSDUCER S 85;2;’:3:?“ POINTS
TAPE RECORDER DISPLAY
Mg
EXTERNAL COMMUTATORS (TWO
90 X 10 AND TWO 90 X 1.25)
FOR HEAT SHIELD DATA | I
DATA —
DISTRIBUTION INNER STAGE
PANEL UMBILICAL
SM UMBILICAL
| ]
, , | __——TRANSDUCER
| M | L
i | =
| |
| i
I l O~ TEST POINT
: ) (EXTERNAL)
| i
i I
| |
| |
| |
|
i I
) L [ rransouce
l/ \\

S-1 BOOSTER
UMBILICAL

NOTE:
TYPICAL ACCESS POINTS
AND TEST POINTS

Figure 3-1. General Configuration of Spacecraft Instrumentation

3-12
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Access Points (A) and Access Points, GSE (AG)

Access points are points in the command module that are physically
accessible to the astronaut during flight. These points may be on the panel
of the equipment involved or on a separate panel for remote pickups.
Normally, the only wiring required for an access point will be a tee from
the main instrumentation wire to the front panel of the equipment. If the
measurement is not in this category, then special wiring must be provided
from the pickup point to the access plug. Access point signals need not be
signal conditioned. Access points that are monitored by GSE auxiliary
equipment are designated as AG's or PG's.

Test Points (T)

Test points are points in the spacecraft systems that may be used by
ground support equipment for checkout. These points may be either electrical
or physical {pressure) points. They need not be signal conditioned. Elec-
trical test points from a particular system will be brought to a common panel
in order to provide availability in the vertically mated configuration. These

test points are not accessible after closeout in preparation for a flight,
Acceptance Checkout Equipment (P)

Acceptance checkout equipment (ACE) will be used for acceptance,
system, combined systems, and integrated systems tests. ACE will be
used to sample measurements designated by AP, TP, or P in the GSE
column. ACE will also monitor all data on PCM.

Acceptance Checkout Equipment (U)

On flight vehicles, measurements through the GSE umbilicals will be
used to determine final preflight status. USM denotes the umbilical from the
service module, and USI the umbilical from the Saturn I booster.

Radio Frequency (RF) and Frequency Modulation (FM)

RF measurements are required to check out the RF link, They need

not be hardwired. FM measurements are hardlined to the scope display on

GSE.

MEASUREMENT SOURCE @A)

The measurement source column is not used .
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CATEGORY (g)

Numbers 1 through 4 in this column indicate the category of the
measurement. See Table 1-1 for category definitions.

PRIORITY (E)

The priority column is not used.

MANNED SPACE FLIGHT NETWORK ((F;)

An x under this column, flight operations (g), indicates that the

measurement is displayed to the MSFN stations. These measurements
provide the MSFN stations with information on spacecraft performance.

RESPONSE

The response is the minimum interrogation rate necessary to repro-
duce data with sufficient detail to satisfy the measurement requirement,

0

Response rate is indicated in this column as samples per second (S/S), cycle
per second (CPS), etc. When response rate is given as two numbers, for
example, 10/1, the first figure indicates the PCM sampling rate (see TM/TR
column). The second figure indicates the ACE sampling rate (see GSE
column). Whenever an asterisk (*) appears beside a response rate, it indi-
cates a requirement for ACE to provide capability for a 400 S/S sampling.

DATA RANGE

The data range denotes the required instrumentation range (upper and
lower limits) of the measurement. No data are required beyond these limits.

Low

The low column indicates the minimum limit.
High

The high column designates the maximum limit.
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Units

The units column denotes the engineering units of the data monitored.
Appropriate abbreviations are used.

LOCATION/REMARKS

The location/ remarks column may be used to present supplementary
information or to denote the physical location within the spacecraft where
the measurement is taken. The location is given in word description, linear
coordinates, or in linear and polar coordinates. Most measurement locations
are given by distance along the X axis, an angle about the X axis, and a
radial distance measured from the X axis, e.g., X 42, 40 degrees, R51.9.
All angular dimensions are referenced with the +Y axis as 0 degrees and the
+Z axis as 90 degrees. Linear distances are in inches; angles are in degrees,
Figure 3-2 shows the coordinate orientation.
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V. TOTAL MEASUREMENT REQUIREMENT LIST

MEASUREMENT CHANGE RECORD

The changes included in this revision since the last issue dated
1 February 1966 were due to the following MCR actions: A-979, A-1012,
A-1027, A-1043, A-1205, A-1210, A-1214, A-1254, A-1256, A-1293,
A-1321, A-1328, A-1367, A-1376, A-1377, A-1402, A-1436, A-1474,
A-1479, A-1491, A-1497, A-1542, A-1590, A-1592, A-1604, A-1615,
A-1633, and A-1634.
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MEAS
In

SA20216G
SA2n226
CA5071R
CAS5640R
CAS5641R
CASH42R
CASAH44LR
CASR117T
TA53127
CAS58137
CA58314T7
CA5815T
AS316T
CAB817T
CA58187
AATBANT
AATRA9T
AAT3TOT
AAT3TIT
AATRTGT

rcolTsT
CCO176T
ceovr7T
Cco208y
CCN208yv
cco233x
CCN234X
rtn?36x
CCO237X
CCN236X
rCnN?237X
CCN242X
CCN243X

CHANGE

ST

ADDEN MF
ADDED ME
DELETED
DELETEDN
DELETFO
NELFTED
NELETED
ANDED MF
ANDED ME
ADDFD “E
ADDFD ME
ADNDED ME
ADNED ME
ADDED ML
ADNEN ME
CHANGED
C HANGE )
CHANGED
CHANGED
C HANGED

DELETED
NELETED
DELETED
NFLETED
AODED AC
NELETEZD
DELETED
DELETED
NELETED
ANNDED T9
ADDED TO
ADDED TO
ADDED TN

NORTH AMERICAN AVIATION, INC.
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SC 17/70 MFASUREMENT CHANGE RECORD

DESCRIPT

RUCTURES

AS

AS

MEAS
MEAS
MEAS
MEAS
MEAS

AS

AS

AS

AS

AS

AS

AS

AS
LICATION
LOCATICN
LOCATION
LOCATICN
LICATION

DISPLAY
DISPLAY
NISPLAY
MEAS
|
DISPLAY
DISPLAY
NISPLAY
DISPLAY
ACF
ACEFE
ACE
ACE

10N

ELECTRICAL

MCR SCN
NO N7
A-1604 48
A-1604 48
A-1479 26
A-1479 36
A-1479 36
A-1479 36
A-1479 36
A-1491
A-1491
A-1491
A-1491
A-1491
A-1491
A-1491
A-1491
A=1604 48
A=1604 48
A-1604 49
A=1504 43
A=-16A04 48
A-979 10
A-979 10
A-979 10
A=1012 4
A-1210 3
A-979 10
A=QTY 10
A-979 10
A-979 10
A-1634 51
A-1534 51
A-1634 51
A-1634 51
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In

SC2360°
SC2061P
SC2n62°
Sr2066°
SC2067P
SC?068P
SC2069°
SC2075P
sr2nri1e
SC2081T
SC2081T
SC2082T
SC2082T
SC?20R3T
sC20837
SC?2NR4T
SC20847
SC?085T
S62n08s87
SC2086T
SL2086T
SC?2087T
SC20R8T
SC2n89 7T
SC2113C
SC2114C
SC2115¢C
S€2120X
SC2129X
SC2121X
SC2121X
SC2122X

cr

. |

N NN
- 1:\ 3\
< » X X

NN N Y
YOy YOy o
~

CHANGE

DELETED
DELETED
DELETED
DELETED
DELEZTED
DELETED
NFLETED
NELETFS
DELETED
DELETED
DELETED
DELETED
DELFTFD
BELETED
NFLETED
DELETEDN
NDELETEND
NELETED
DELETED
DELETED
DELETED
DELETEDN
DELETED
ODFELETED
NDELETED
DFLETYED
DELETED
DELETED
DEL=TED
DFLETED
DELETED
DELETED
NELFTED

SC 17/20 MEASUREMENT CHANGE RECORD
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NDESCRIPTION

DISPLAY
DISPLAY
pIseLAY
DISPLAY
DISPLAY
DISPLAY
NDISPLAY

DISPLAY

DISPLAY
C/W
ACE
CrH
ACE
Cru
ACE
C/W
ACE
C/ W
ACFE
C/IW
ACE FQOR
DISPLAY
DISPLAY
NISPLAY
ACE FRC
ACE FRC
ACE FRC
C/H
ACE
CIW
ACE
C/W

~ e
&

ACE

FOR

FOR

FOR

FOR

FOR

FRC

FRC

FRO

I
U

~ 4

]

e
i
ol

e

Rl
m
“n
4]
-4

P

M
M
M
M
M
M

M

AND
AND
AND
AND
AND
AND
AND

ANTY
40N

AND

C/W
C/W
C/W
C/W
C/w
C/w
C/W

r ru
LN

C/W

CRY() FAC

CRYO FAC

CRYD FAC

CRYN FAC

CRYN FAC
CRYD FAC
AN C/w
AND C/W
AND C/W

CRYD
CRYD
CRYN
CRrRYD

CRYD

4-3

FAC
FAC
FAC
FAC
FAC

FAC

FAC

1 FAC

SPACE and INFORMATION SYSTEMS DIVISION

MCR
NO

A-979
A-979
A-079
A-979
A-979
A-979
A-979
4-979
A-979
A-979
A-1592
A-979
A-1592
A-3579
A-1592
A-979
A-159?
A-979
A-1592
A-979
A-1592
A-979
A=979
A-979
A-1592
A-1592
A-1592
A-979
A-1592
A-979
A-1592
A-979
A-1592
A-979
A-1592
A-979
A-1592
A-979

SCN
NO
10
10
10
10
10

10

10
10

10
10
10
10
10
10
10
10

10
10

10
10
10
10
10

10
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MFAS
I

SC2127X
SC21139R
SC2140R
SC2141R
SC2141R
SC2142R
SC2143R
SC2144R
SC2160X
SC2161X
SC2162X
SC2323X
SL23724X
SC2325X
SC?2326X
SC2327X
SC2328X
CC2401X
CC2402X
CC2402X
€CC2403X

£DONKNX
CDONB1X
CDN644X
CD0645X
CNO64AX
CDO64TX
CEO0035P

CFONODL1P
CFOnon2T
CEQONGP
CFOO08T

CHANGE

DELETED
DELETED
DELFTED
DELETED
DELETED
DELETED
NELETED
DELETED
DELETED
DELFTED
DELETED
DELETED
DELETED
DELETED
ADDED
ADDED
ADDED
ADDED
ADDED
ADDED
ADDEN

NORTH AMERICAN AVIATION, INC.

SC 17/20 MEASUREMENT CHANGE RECORD

DESCRIPTION

ACE FRCM CRYO FAC

C/W
C/W
C/W
C/ W
C/4
C/W
C/W
C/4d
C/W
C/uW

ACE FOR CPRYOD FAC
ACE FOR CRYD FAC
ACE FOR CRYO FAC
FOR
FIR
FNR
FOR
F0R
FOR
FNR

USM
USM
UsSM
USM
USM
USM
USM

SPACE and INFORMATION SYSTEMS DIVISION

MCR
ND

A-1592
A-979
A-979
A-979
A-979
A-979
A-979
A-979
A-979

A-979

A-979

A-1592
A-1592
A-1592
A-1542

A-1542

SCN_
NO

10
10
10
10
10
10
10
10
10
10

A-1542

A-1402
A-1402
A-1402
A-1402

16
16
16
16

MASTER EVENTS SFQUENCE CCNTROLLER

DELETED
DELETED

ME AS
ME AS

ADDED ACE
ADDED ACE
ADDED ACE
ANDED ACF

DFLETED

DELETED
DFLETED
DFLETED
DEL=TED

M DISPLAY

A-1367
A-1367
A-1027
A-1027
A-1027
A-1027
A-979

ENVIRONMENTAL CONTRGL

DISPLAY
DISPLAY
DISPLAY
ME AS

A-979

A-979
A~979
A-979

21
21
18

18

18
18
10

10

10
10
10
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SC 17/20 MFASUREMENT CHANGFE RECORD

MEAS CHANGE DESCRIPTION MCR SCN
) NO NO
CF0NN9D DFLETED DISPLAY A-979 10
CFNO100Q DFLETFD DISPLAY A-979 10
CFNO12P DELFTEN MEAS A-979 10
CF0N15P DELETED MEAS A-979 10
CFO016P DELETED DISPLAY A-979 10
CFOO18T DELETED DISPLAY A-979 10
CFNO190 DFLETED DISPLAY A-979 10
CFO020T DELETED MEAS A-979 10
CFN020Q DELETED DISPLAY A-979 10
CF00319 DELETEN DISPLAY A-979 10
CFON32Q DELETED DISPLAY A=979 10
CFN0330 DELETEN DISPLAY A-979 10
CFNO35R DELFTED DISPLAY A-979 10
CFON37R DFLETED DISPLAY A~979 10
CF0038% DELETED DISPLAY A-979 10
CFO039R DELETED DISPLAY A=979 10
CF0040R DELETED DISPLAY A-979 10
CFOL105F DELETED MEAS A-979 10
CFO14R8P DELETED MEAS A-979 10
CFO153T DELETEN MEAS A-979 10
CFO197X DELETED MEAS A-979 10
GUIDANCE AND NAVIGATION
CG2107V RFVISED DATA RANGE A-1321 32
CG2137V REVISF) DATA RANGE A-1321 32
C62167V REVISED DATA RANGF A-1321 32
CG3131V ADDED ACE MFAS A-14T4 37
CG3401V DELETED MEAS A-1293
€6G3404V DELETED MEAS A-1293
CG3405V DFLETED MEAS A-1293
CG63410V DELETED MEAS A-1293
CG5000X DELETED C/W A-979 10
CG5001X DELETED C/W A~979 10
CG5002X DELETED C/W A-979 10
C65003X DELETED C/W A-979 10
CG5005X DFLETED C/W A-979 10
C65006X DELETED C/w A-979 10
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ID

CG5030X

CHOO020H
CHON24R
CHO025V
CHOO026V
CHOO26V
CHN0O26H
CHON27V
CHO027R
CHOO28V
CHOOZ29V
CHOO29H
CHOO30H
cHOoO31H
CHNO32V
CHON33V
CHO033V
CHO0O34H
CHONO36V
CHOO036V
CHO037V
CHOO3TV
CHOO3RY
CH0038V
CHOO040V
CHOO40V
CHONGL1V
CHON41YV
CHOO045V
CHON47C
CHOOS50R
CHOO0O53V
CHONT6V
CHN628V
CH0532V

NORTH AMERICAN AVIATION, INC.
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SC 17/20 MEASUREMENT CHANGE RECORD

CHANGE DESCRIPTION

DELETED C/W

STABILIZATION AND CONTROL

REVISED DATA RANGE
REVISED DATA RANGF
REVISED NDATA RANGE
ADDED ACE MEAS
REVISED DATA RANGF
REVISED DATA RANGF
ADDED ACE MEAS
REVISED DATA RANGE
DELETED MEAS

ADDED ACE MEAS
REVISED DATA RANGE
NELETEN MEAS
DELETED MEAS
DELETED MEAS

ADDED ACE MEAS
REVISED DATA RANGE
REVISED DATA RANGE
ADDFD ACE MEAS
REVISED DATA RANGE
ANDDED ACE MEAS
REVISED DATA RANGE
ADNDED ACE MEAS
REVISED DATA RANGF
ADNED ACE MEAS
RFVISED DATA RANGE
ADDED ACE MEAS
REVISED DATA RANGF
REVISED DATA RANGE
REVISED DATA RANGEF
ADDED TO PCM
REVISED DATA RANGE
RFVISED DATA RANGF
DELETED ACE
NELFTED ACE

MCR.
NG

A-979

A<TBG

A-1590
A-1590
A-1328
A-1377
Af1590
A-1328
A-1590
A-1328
A-1328
A-1590

A-1328

A-1328
A-1328
A-1328
A-1590
A-1590
A-1377
A-1590
A-1377
A-1590
A-1377
A-1590
A-1377
A-1550
A-1377
A-1590
A-1590
A-1590
A-1633
A-1590
A-1590
A-1214
A-1214

SCN
NO

10
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SC 17720 MEASUREMENT CHANGE RECORD

MEAS CHANGE DESCRIPTION MCR__ SCN
I NO NO
CH1020H REVISED DATA RANGE A-1590 44
CH1024R REVISED NATA RANGE A-1590 44
CHL025V REVISED DATA RANGE A-1590 44
CH1026V ADDED ACE MEAS , A-1328 5
CH1026H REVISED DATA RANGE A-1590 44
CH1027V ADDED ACE MEAS A-1328 5
CH1027R REVISED DATA RANGE A-1590 44
CH1028V DELZTED MEAS A-1328 5
CH1029V ADDED ACE MEAS A-1328 5
CH1029H REVISEN DATA RANGE _A-1590 44
CH1033V ADDFD ACE MEAS A-1328 5
CH1033V REVISED DATA RANGE A-1590 44
CH1030H DFLETED MEAS A-1328 5
CH10344 REVISED DATA RANGE A-1590 44
CHIN31H DELFTED MEAS A-1328 5
CH10324 DFLETED MEAS A-1328 5 .
CH1032V DFLETED MEAS A-1328 5
CH1036V ADDED ACE MEAS A-1377 38
CH1N36V REVISE) NDATA RANGE A-1590 44
CH1037V ADDED ACE MEAS A-1377 38
CH1037v REVISED DATA RANGE A-1590 44
CH1N38V ADDED ACE MEAS A-1377. 38
CH1038V RFVISFD DATA RANGE A-1550 44
CH1040V ADDED ACE MEAS A-1377 38
CH1040V RFVISED DATA RANGE A-1590 44
CH1N41V ADNED ACE MEAS A-1377 38
CH1041V REVISED DATA RANGE A-1590 44
CH1045V REVISED DATA RANGE A=1590_ 44 .
CH1047C REVISE) DATA PANGF A-1590 44
CH10502 ADDED TO PCM A-1633 52
CH1053V REVISEN DATA RANGE A-1590 44
CH1076V RFVISED DATA RANGE A-1590 44
CH1A2RV PELETEN ACE A-1214 9
CH1632V DELETEN ACE A-1214 9
CH2020:1 REVISED DATA RANGE A-1590 44
CH2024% KFVISED NDATA RANGF A-1590 44
CH2025V RFVISED DATA RANGE A-1590 44
CH2045V REVISEN DATA RANGE A-1590 44
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CH2050R
CH2076V
CH3170V
CH3171V
CH3178Y
CH3207X
CH3271H
CH3272H

NORTH AMERICAN AVIATION, INC.
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SC 17720 MEASUREMENT CHANGE RECORD
CHANGE DESCRIPTICN

ADNDED TO PCM

REVISED
DELETED
DELETED
REVISED
NELETED
REVISED
PEVISED

FLIGHT

SC 20 ONLY
CK1051K ADDED MEAS
ADDED MEAS
ADDED MEAS

CK1052K
€X10537

SPNONLP
SPnno1P
SPONQO2T
SP0ONO2T
SP0N00O3P
SPONN3D
SPANOAP
SPOGO0O6P
SP0009P
SPONLOP
SPNO10P
SPO011)
SP00120
SP0N20T
SPON22H
SPN023H
SPN024H
SP0N25+4
SPNN26H
SP0O027H

DELETED
NELETED
NDELETED
NELETED
DELETEND
DELETED
DELETED
DELETFD
DFLETED
DELETED
DFLETED
DFLETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DFLETED

NATA
MEAS
MEAS
DATA
MEAS
DATA
NDATA

DISPLAY
ACE FOR
DISPLAY
ACE FCR
C/W
ACE FOR
C/W
ACE FOR
C/W
DISPLAY
ACE FOR
MEAS
MEAS
JDISPLAY
ACE FOR
ACE FOR
ACE FOR
ACE FOR
MEAS
MEAS

RANGE

RANGEF

RANGE
RANGF

SFRVICE PROPULSION

PAD

PAD

PAD

PAD

PAD

AND
PAD
PAD
PAD
PAD

TECHNDLOGY

16
16
16

16

16

C/W
16
16
16
16

MCR .
N

A-1633
A-1590
A-1214
A-1214

A-1590

A-1214
A-1590
A-1590

A-1497
A-1497
A-1497

A-979
A-1592
A-979

A-1592

A-G979
A-1592
A-979
A-1592
A-979

A-979 ..

A-1592
A-979
A-979
A-979
A-1592

A-1592

A-1592
A-1592
A-979
A-979

ih

SCN

NO

52
44
9

9 .
44
9

44
44

40
40
40

10

10

10

10

0

10
10
10

10
10

SID 63-517




MEAS
In

SP0028H
SPO029H
SPNO46H
SP0O046H
SP004TH
SPO04TH
SPas600P
SPO600P
SPo600P
SP0O601P
SPN601P
SP06409
SP06560
SP0656Q
SP06580Q
SP06580
SPn66l1 o
SP1000X
SP1000X
SP1001X
SP1001X
SP1002X
SP1002X
SP190309
SP1n32n
SP1033D
SP3100X
SP3101X
SP31072X
SP3103X
SP3104X
SP3105X
SP3106X
SP3107X
SP3108X
SP3110X
SP3111X
SP3112X

CHANGE

DELETED
DFLETED
DELETED
DELETED
DELFETED
DELETED
DELETED
DELETED
DFLETED
DELETED
DELETED
DELETED

SC 17720 MFASUREMENT CHANGE RECORD

NORTH AMERICAN AVIATION, INC.

DESCRIPTION

MEAS

MEAS

NISPLAY
ACE FOR
DISPLAY
ACE FOR
DISPLAY
ACE FOR
ACE FOR
DISPLAY
ACE FOR
MEAS

ADDED ACE MEAS

DELETED

ADDED ACE

DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
ADDED
ADDED
ADDED
ADDED
ADDED
ADDED
ADDED
ADDED
ADDFC
ADDED
ADDED
ADDED
ADDFN
ADDEC
ADDEC

GSE
GSE
GSE
ACE
ACE
ACE
ACE
ACE
ACE
ACE
ACE
ACE
ACE
ACE
ACE

ACE FOR
MEAS
ACE FOR
ACE FOR
DISPLAY
ACE FOR
DISPLAY
ACE FOR
DISPLAY
ACE FOR
MEAS
MFAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS

PAD
PAD

PAD
PAD

PAD

PAD

PAD
PAD
ANC
PAD
AND
PAD
AND
PAD

16
16

16
16

16

16

16
1é
C/M
16
C/W
16
/W
16

4-9

SPACE and INFORMATION SYSTEMS DIVISION

CMCR
NO

A-979
A-979
A-G79

JA=1592
A-979

A-1592
A-979

A-1592
A-1592

A=979
A-1592

A-979
A-1256
A-1592
A-1256
A-1592

A-1592

A-979
A-1592
A-979
A-1592

A-979
A-1592

A-1254
A-1254
A-1254
A-1256
A-1256
A-1256
A-1256
A-1256
A-1256
A-125¢6

A-1256

A=-1256
A-1256
A-1256

A_19¢C
R= 1LJ6

& 0o S« o e ke N Nike e N« Jie o

SCN
NO

10
10
10
10

10

10

[ ) [
[ Q O

—d ps
[T ay—

SID 63-517



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

SC 17/20 MEASUREMENT CHANGFE RECOCRD

MEAS CHANGE DESCRIPTION S MCR . SCN
D NO NO
SP3113X ADDFD ACE MEAS A-1256 6
SP3114X ADDFD ACE MEAS A-1256 6
SP3115X ANDER ACE MEAS A-1256 6
SP3116X ADDEC ACF MFAS . A-1256 6 N N
SP3117X ADDFD ACF MEAS A-1256 3
SP3118X ADDED ACE MEAS A-1256 6
SP3119X ADDED ACE MEAS A-1256 6
SP3120X ADDED ACF MEAS A-1256 6
SP3121X ADDED ACE MEAS A-1256 6
SP3122X ADDED ACE MEAS . A=1256 6
SP3123X ADDED ACE MEAS A-1256 6
SP3124X ADDED ACE MEAS A-1256 6
SP3125X ADGFD ACE MEAS A-1256 6
SP3126X ADDED ACE MEAS A-1256 6
SP3127X ADDED ACE MEAS A-1256 6
SP3128X ALDED ACE MEAS A-1256 6
SP3129X ADDFED ACE MEAS A-1256 6
SP3152H ADDED ACE MEAS A-1256 6
SP31534 ADDED ACE MEAS A-1256 6
SP31580 ADDFC ACF MEAS A-1256 6
SP31597 ADDED ACE MEAS A-1256 6
SP31619 ADDED ACE MEAS A-1256 6
SP31639 ALDED ACE MFAS A-1256 6

REACTION CONTROL

CRONOSP NELETED C/ W A-979 10
CROO06D DELETED C/W ~ A-979 _ 10
CRNN11P DELETED C/W A-979 10
CROO12P DELETED C/W A-979 10
CRN266X ADDED ACE A-1043 33
CRN267X ADDFJ ACE A-1043 33
CRN26R8X ADDFN ACE A-1043 33
CrRN269Xx ADDED ACE ‘ A-1043 33 .
CR1034X DELETED MEAS A-1615

CR1035X DFLETED MEAS A-1615

CR1036X DELETED MEAS A-1615

CR1037X DELFTED MEAS A-1615




MEAS
ID

SR5001P
SR5002P
SR5003P
SR5004P
SR50550Q
SR50560
SP 5060X
SR5060X
SR5061 X
SR5061X
SR5062X
SR5062X
SR5063X
SR5063X
SR5065T
SR5066T
SR5067T
SR506RT
SR5069P
SR5076P
SR51 09X
SR5110X
SRS111X
SR5112X

SR5113X

SR5114X
SR5115X
SR5116X
SR5729°P
SRE7760
SR5817p
SR5817°P
SR5830P
SR5830P

CHANGE

DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELFTED
DELETED
DELETED
DELETED
DELFTED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED

NORTH AMERICAN AVIATION, INC.

SPACE and INFORMATION SYSTEMS DIVISION

SC 17/20 MEASUREMENT CHANGE RECORD

DESCRIPTION

ACE
ACE
ACE
ACE
MEAS
MEAS
DISPLAY AND
TEST POINT
DISPLAY AND
TEST POINT
DISPLAY AND
TEST POINT
DISPLAY AND
TEST PCINT
C/wW
C/w
C/W
C/W
C/W
C/W
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
ACE
ACE
C/wW
ACE
C/w
ACE

FOR
FOR
FOR
FOR

PAD
PAD
PAD
PAD

FOR
FOR

PAD
PAD
FOR PAD

FOR PAD

L/V EMERGENCY

_MCR SCN
NO NO
16  A-1592
16 A-1592
16 ~  A-1592
16 A-1592
_A-1205 26
A-1205 26
C/W  A=979 10
A-1205 26
C/W __A=979 10 —
A-1205 26
C/W  A-979 10
A-1205 26
C/H  A-979 10
A-1205 26
A=979 10
A-979 10 R
A-979 10
A-979 10 i
A-979 10
A-979 10
~ A-1615 .
A-1615
A-1615
A=-1615
A-1615 ~
A-1615
A-1615
A-1615
16 A-1592 .
16 A-1592
A-979 10
16 A-1592
or .. A=979 10
16 A-1592
DETECTION

4-11
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MEAS
In

BSN060X
RS0061X
CS0160X
CSO161X

CT1176V
CT1190V
€CT0258V
€ro0258T
criz2rv

NORTH AMERICAN AVIATION, INC.

CHANGE

DELETED
DELETED
DELETED
DELETED

UELETED
DELETED
REVISED
REVISED
REVISED

SPACE and INFORMATION SYSTEMS DIVISION

SC 17720 MEASUREMENT CHANGE RECORD

DESCRIPTION MCR SCN
NO NO
DISPLAY A-979 10
DISPLAY A-979 10
MEAS A-S79 10
ME AS A-979 10
COMMUNTCATIONS ANE INSTRUMENTATION
MEAS A-1436 27
MEAS A-1436 27
DATA RANGE A-1436 27
DATA RANGE A-1376 31
DATA RANGE A-1376 31

4-12
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SPACE and INFORMATION SYSTEMS DIVISION

NORTH AMERICAN AVIATION, INC.
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SPACE and INFORMATION SYSTEMS DIVISION

NORTH AMERICAN AVIATION, INC.
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SPACE and INFORMATION SYSTEMS DIVISION

NORTH AMERICAN AVIATION, INC.

930081*Ls SNIGVY NI/710 C00G+ 0005~ S/ 01 ¥ o W] CONVL 1IN0 SH L4Y XV NIVHLS S 9%61V 2D
930081*%s SNTOVY NIZIN 0006+ CO0S- S/ (02 SR b4 IvIAVY NI SH 1d4Y XV NIVYHLS S G961V 9D
HIFOTT*IE SNTOVE NI7T 0005+ 0005~ 375 Lo S R IM0° SH Ed7 Xv NIVHLIS'S %helv 57
93006*1s SNIGvy NI/IN 6COs+ 000G~ S/S 01 4 D4 ONVL NJ SH E@ XV NIV¥LS S €%61V D
9300625 SNIOVY NI/1n 0005+ 0006~ S/S [ LE} ONVL LNO SH 14v X¥ NIV¥LIS S ¢¥61V 2
53008649 SNIAVY NY7TA 000G+ 0006— S75 7 7701 ~% 77 777 TTTTT T T4 T 7T T U9V AV NTOSH 13y XV ONIvalS S Tvelv 3
93006%95 SN1AVY NI/IN 0006+ 0006~ $/S c1 4 P} IViavy iN0 SH 14V XV NIVHLIS S CHe1v 2
93012€°%699X 4 9307009+ 092  S/S 1T 2 Wdd 2 007 ONOS SH 3CIS dh3L 1 E€0SIV D
T THIOOVTTEYIN "I THIG TGOS T 09 RIS T Y T o TWAGTT T T T W B0 ohDY SH O 3CIS dw3l b S0GTIV D
9306 1L%690X 4 930 009+ 092-  S/S 1 2 Wd v 207 ONDS SH 3G1S dw3l L 2061V D
LS-J7¥€TOA 4 936 06L+ 001~ S/ 1 » ’ 04 78 SSV19%3dld4 ¢ Ovd YVIHS dW3Il L 18%1V 3
T REITVEE-TA I THICOGLF T o0T= ST T 1 THTUUTTTUUTITTTUOUUUTELTT T Ag $§V19¥IE1d € (VA wY3IHS dk3L 1 08%1V 9D
16-22%212A 4 93C 062+ O001-  S/S T W] ' S UYd YV3IHS ¥VIN dw3l L 6191V D
L232%26-2A 4 930 041+ 0QUI-  S/S 1 Y VE] € GVd ¥V3IHS xV3IN dr31 1 8L%1V D
TTYEYYREOT YR IOAT 4793004+ 001 87T T T U TS T T T T ST T T T T TGS gvd Wy 3HS dkdl LoiLviv 9
NIB**$9-27*6TTA 47930 0092+ ¢+ S/8 [ LWE) J-5 UVd ¥v3HS dwIl L1 SLviv D
NI»*$59-276H102A 4 92307 006€+ 2€+ §/% | LE! ‘ 8-% GVd YVAHS ¢WIL L €Lv1v D
T TTURTINATTAITH. OMOT T T T TToWAS 3S9 d4ST0 T THiAT T T T T T
SHYYWIY/NOILVIOT 39NVY VIVQ ISNOJS3Y J4dIW  ALITI€1SS3DOV NOTLdI¥DSIC INIKIUNSY Ik 01  *SV3W
€ *ON 39Vd S3uNLINYLS
H3A 9961461 1d3S i L1 14v¥23IvdS W31SASENS
10-7A T T T OTN I W T AV EIW T YY1 WS 7Ry 010 dy 2011rdv

4-15

SID 63-517



SPACE and INFORMATION SYSTEMS DIVISION

NORTH AMERICAN AVIATION, INC.
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SPACE and INFORMATION SYSTEMS DIVISION

NORTH AMERICAN AVIATION, INC.
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IX. CHANNEL ASSIGNMENT

The channel assignment lists for the PCM channel assignment may be
obtained in Specifications MAO0505-0013 for Spacecraft and 020. The following
list is an excerpt from that specification dated 15 August 1966,
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PCM TELEMETRY AND FLIGHT QUALIFICATION TAPE RECORDER
CHANNEL ASSIGNMENT LIST CODING GUIDE

Nomenclature used in the first four columns of each list—measurement
identification (MEAS ID), measurement description, accessibility, and
response—is identical to that of the measurement requirement list. The
following columns are used to present PCM channel or flight qualification
tape recorder assignment data.

CHANNEL NUMBER <§g>

The telemetry channel number denotes the telemetry channel to which
the measurement has been assigned. A flight qualification measurement
that is assigned to be recorded on the flight gualification tape recorder ig
denoted by the letter F followed by a dash and the tape track number, e.g.,
F-1. The commutator outputs, high or low level, are first mixed and then
recorded on recorder tracks with an asterisk following the recorder track
number. The commutator channels are identified by the commutator

number, type, and the segment number (e.g. 2HI15 reads: number 2 high
level commutator segment No. 1S)

S/S

Channel response is indicated in samples per second.

CHANNEL RESPONSE <CH>

TYPE OF CHANNEL <£>
The following codes indicate the types of channels.

High-level analog

Low-level analog

Digital, parallel

Digital, serial

Event

Frame synchronization and ID

SID 63-517
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F
FORMAT <O>

Format data rate is indicated as follows:

1. Normal rate (51.2 kilobits per second)

2. Normal and minimal (51.2 and 1. 6 kilobits per second)
PLUG AND PIN

The plug and pin designation denotes the telemetry plug, signal pin,
and shield or return pin. (For twisted pair input channels, two signal pins

are given followed by the shield or return pin.) A G indicates return
connections.

CHANNEL CODE

The channel code number indicates the response, type, and number of
each channel. The following sketch depicts a channel code.

1 E 1 01
FIRST DIGIT OF } | ’
SAMPLE RATE SUBCHANNELS

CHANNEL IDENTIFICATION

NUMBER OF ZEROS TYPE OF CHANNEL: A ~ ANALOG
FOLLOWING FIRST AC - ANALOG, LOW LEVEL, D - DIGITAL
DIGIT OF SAMPLE DS - DIGITAL, SERIAL, E - EVENT
RATE

9-4
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

APPENDIX

MEASUREMENT LIST ABBREVIATIONS

AC ALTERNATING CJRRENT

ACCEL ACCELERATION

ACCEL ACCELERGMETER

ACCUM ACCUMULATOR
CACTR ACTUATOR ,

ADA ANGULAR DIFFERENTIATING ACCELERGMETER
ADAPT ADAPTER

ADC ANALGG TO DIGITAL CONVERTER
AFC AUTGMATIC FREQUENCY CONTROL
AG ATTITUDE GYRO

AGAP ATTITUDE GYRG ACCELERGMETER PACKAGE
AGC APGLLO GUIDANZE COMPUTER
AGC AUTOMATIC GAIN CONTROL

AGCU ATTITUDE GYRG COUPLING UNIT
AM AMPLITUDE MODULATION

AMP AMPERES

AMP AMPLIFIER

ANT ANTENNA

ASTRO ASTRONAUT

ATT ATTITUDE

AUTE AUTOMATIC

AUX AUXILIARY

BARG BAROMETRIC

BATT BATTERY

BDPASS BANDPASS

B/F/S BTU PER SQUARE F@AT SECGND
BL BONDL INE

CCW COUNTERCLOCKWI SE

CDU CAUPLING DISPLAY UNIT

CK CHECK

CKT CIRCUIT

CM COMMAND MGDULE

CoMB COMBINATION

COMO CAMMAND

CaMM COMMUTATOR

COND CAONDENSER

COND CONDITIONER

A-1
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CONT CONTROL

CONTLR CONTROLLER

CasS COSINE

ca2 CARBON DIOXIDE

ce CCLDPLATE

cPS CYCLES PER SECOND

CTE CENTRAL TIMING EQUIPMENT

CTR COUNTER

Cw CLOCKWISE

O DEGREES

)] DISPLAY

DAC DIGITAL TG ANALOG CONVERTER

ple DIRECT CURRENT

DEG DEGREES

DEG F DEGREES FAHRENHEIT

DEMOD DEMODULATOR

DEPL DEPLOY

DET DETECTOR

DEV DEVIATIOCN

DIFF DIFFERENTIAL

DISP DISPLACEMENT

DISP DISPLAY

P DIFFERENTIAL PRESSJRE

DRG DROGUE

DSE DATA STORAGE EQUIPMENT

DSIF DEEP SPACE INSTRUMENTATICGN FACILITY
Y DELTA VELOGCITY

ECA ELECTRONIC CONTROL ASSEMBLY

ECA D ELECTRONIC CONTROL ASSEMBLY DISPLAY
ECA P ELECTRONIC CONTROL ASSEMBLY PITCH
ECA R ELECTRONIC CONTROL ASSEMBLY ROLL
ECA X ELECTRONIC CONTROL ASSEMBLY AUXILIARY
ECA Y ELECTRONIC CONTROL ASSEMBLY YAW
ECDU ELECTRONIC COJPLING DISPLAY UNIT
£CS ENVIRONMENTAL CONTROL SYSTEM

EDS EMERGENCY OETECTYION SYSTEM

EKG ELECTRO-CARDIGGRAM

ELECT ELECTRONIC

ELS EARTH LANDING SYSTEM

EMERG EMERGENCY

ENG ENGINE

EPS ELECTRICAL POWNER SYSTEM

EVAP EVAPORATOR

EXT EXTERNAL

FC FUEL CELL

F/C FUEL CELL

FDAI FLIGHT DIRECTGR ATTITUDE INDICATOR
FM FREQUENCY MODULATION

A-2
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FQ
FREQ
FWD

GEN
GMT
G=N
GND
GPI
GPX
GSE
GYRO

HE
HF
HI
HS

H
H20
IFT
IG
IGA
MU
IN
IN
IN
IND
INH20
INT
INT
IRIG
IS0
QY

JETT

KC
KPPS

L8
LB/HR
LEB
LE/PC
LES
LO
Lac

MAMP
MAN

FLIGHT QUALIFICATION
FREQUENCY
FORWARD

GRAVITATIONAL UNIT OF FORCE
GENERATOR

GREENWICH MEAN TIME
GUIDANCE AND NAVIGATION
GROUND

GIMBAL POSITION INDICATAR
GIMBAL POSITION TRANSDUCER
GROUND SUPPORT EQUIPMENT
GYROSCOPE

HELIUM

HIGH FREQUENCY )
HIGH

HEAT SHIELD

HYDROGEN

WATER

IN FLIGHT TEST

INNER GIMBAL

INNER GIMBAL ANGLE
INERTIAL MEASUREMENT UNIT
INLET

INNER

INPUT

INDICATOR

INCHES OF WATER

INTERIOR

INTERNAL

INERTIAL RATE INTEGRATING GYRGSCOPE
ISOLATION

INSTRUMENT UNIT

JETTISON

KILOCYCLES
KILOGPULSES PER SECOND

POUNDS

POUNDS PER HOJR

LOWER CQUIPMENT BAY

LAUNCH ESCAPE PITCH CONTROL
LAUNCH ESCAPE SYSTEM

LOW

LOCATION

MILLIAMPERES
MANUAL
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MANIF
MC
MESC
MG
MGA
MIN
MED
MON
MSFEN
MTR
MTVC
MV

NEG
NG
NRZ
N2
g6
GGA
gPTX
gsc
agur
guT
JXx
g2

p
PA
PAM
PCM
PCNT
PCT
PH

PH
PIPA
PMP
PNEUM
PaS
PGS
POT
PPS
PREAMP
PRESS
PRI
PROG
PROP
PS
PSA
PSIA
PSID
PSIG

MANIFOLD

MEGACYCLES

MISSION EVENT SEQUENCE CONTROLLER
MIDDLE GIMBAL

MIDDLE GIMBAL ANGLE

MINIMUM

MODULATED

MONITOR

MANNED SPACE FLIGHT NETWORK

MOATOR

MANNED THRUS

MILLIVOLT

T VECTOR CONTROL

NEGATIVE

NUMBER

NON RETURN TO ZERC
NITROGEN

GUTER GIMBAL

QUTER GIMBAL ANGLE
aPTICS

GSCILLATOR

QUTER

GuUTPUT

GXIDIZER

GXYGEN

PITCH

POWER AMPLIFIER

PULSE AMPLITUDE MODULATION
PULSE CODE MODULATION

PERCENT

PERCENT

HYDROAGEN I0ON CONCENTRATION
PHASE

PULSED INTEGRATING PENDULOUS ACCELEROGMETER
PREMODULATION PROCESSOR
PNEUMOGGRAPH

PASITION

POSITIVE

POTENTIOMETER

PULSES PER SECOND

PREAMPLIFIER

PRESSURE

PRIMARY

PROGR AM

PROPELLANT

POWER SUPPLY

POWER AND SERV(O-ASSEMBLY

POGUNNDS PER SQJARE INCH ABSOLUTE
POGUNDS PER SQJARE INCH DIFFERENTIAL
POGUNDS PER SQJARE INCH GAUGE
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SPACE and INFORMATION SYSTEMS DIVISION

PTV PITCH THRUST VECTOR
PU PROPELLANT UTILIZATION
PVR PRECISION VOLTAGE REFERENCE
PWR POWER

PYRO PYRGTECHNIC

QUAD QUADRANT

QUAD QUADRATURE

QUAN QUANTITY

R ROLL

RAD/H RADIATION ABSORBED DOSE PER HOUR
RCS REACTION CONTROL SYSTEM
_RCVR RECEIVER

REC RECE I VER

RECOV RECAVERY

REF REFERENCE

REG REGULATED

REG REGULAT3R

REL RELEASE

RES RESOLVER

RET RETURN

RF RADI 3 FREQUENCY

RG RATE GYRO

RGP RATE GYRG PACKAGE

RLY RELAY

RMS RAOT MEAN SQUARE

RAT ROTATIGN

R SVR RESGLVER

RZ RETURN TG ZERG

sC SPACECRAFT

sCo SUBCARRIER OSCILLATOR

SCS STABILIZATION CONTROL SYSTEM
SCT SCAN TELESCOPE

SEC SECONDS

SECT SECTOR

SEL SELECTOR

SEP SEPARATIGN

SEQ SEQUENCER

SEXT SEXTANT

SG SIGNAL GENERATOR

SHLDED SHIELDED

SIG SIGNAL

SIN SINE

SM SERVICE MODULE

SMRD SPIN MOTOR ROTATIGN DETECTOR
SoL SGLENGID

SPS SERVICE PROPULSIGN SYSTEM
sQ SQUARE

SQW SQUARE WAVE

S/S SAMPLES PER SECOND
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STIM STIMULUS

SUM SUMMING

Sup SUPPLY

Supp SUPPLY

SURF SURFACE

SW SWITCH

SXT SEXTANY TELESCOPE

SYNC SYNCHRONOUS

SYS SYSTEM

T TEMPERATURE

TACH TACHOMETER

TC TRANSFER CONTROL

D TIME DELAY

TEMP TEMPERATURE

TH THETA

™ TELEMETRY

TP TEST POINT

TR TAPE RECORDER

TRUN TRUNI ON

TV TELEVISION

TVvC THRUST VECTOR CONTROL
TWR TOWER

ubL UP DATA LINK

UHF ULTRA HIGH FREQUENCY
UNREG UNREGULATED

v VGOLTS

VAC VOLTS ALTERNATING CURRENT
vCao VOLTAGE CONTROLLED OSCILLATOR
vDC VOLTS DIRECT CURRENT
VEH VEHICLE

VEL VELOCITY

VHF VERY HIGH FREQUENCY
VHF/AM VERY HIGH FREQUENCY AMPLITUDE MODULATION
VHF/FM VERY HIGH FREQUENCY FREQUENCY MODULATION
VLV VALVE

VLVS VALVES

VoLT VOLTAGE

VRMS VALTS ROOT MEAN SQUARE
WIND WINDOW

XMTR TRANSMITTER

XPONDER TRANSPONDER

XTAL CRYSTAL
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YTV

172X
1X
2X
16X

YAW
YAW

ONE
ONE
TWa

SPACE and INFORMATION SYSTEMS DIVISION

THRUST VECTOR

HALF TIMES

TIME
TIMES

SIXTEEN TIMES
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